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(54) Apparatus and methods for adapting mobile unit to wireless Ian 



(57) A method for operating a wireless data uommu- 
oications network Including a rpobife unit (22,24) and 
one or more access points (12»14). wherein Ihe method 
tndudei^ the steps of: 

rec^ving In Ihe mobile unit announcemonl mes- 
sages broadcast by one or more of the access points 
(50). each of said messages having a unique frequency 



characteristic assoctated with the geogriiphic location 
of the access point from v\tiich rt v^s sent: 

determining, in satd mobile unit, an Rliowable fre- 
quency set In the geographic region associated with the 
access point from which each of said massages was 
sent (54); and 

adjusting the frequency set uf ihe mobile unit to 
send messages on said allowable frequency sol (56). 



< 

00 

a> 
o 



UJ 



INisi'ftU l>y 'iu^*' Pf^ifl". .t-W. 



1 



EP1 098 477 A1 



2 



Description 

CROSS-REFERENCE TO RELATED APPLlCATfONS 

10001] This application is related to copending U.S. s 
Patent Appllcstlon Serial No. 08/747.034. entitled 
" *\ filed October 27. 1995, herein ex- 
pressly ir\corpord(6d by reference. 

BACKGROUND OF THE INVENTION 

1 . Fie'd of the Invention 

[0002] The invention relates to data communication 
systems, and more partlcularty to a \Anreless local area '5 
network (LAN) communtcatron system in which mobile 
units associate with stationary access points having 
communlcaUons characlaristics defined by the particu- 
tar country In which the LAN ie installed. 

20 

2. The Backqrmmd Arl 

[0003] A wireless LAN may be implemented by re- 
mote mobHe units (mobile units) that send messages to 
and receive messages from base stations or Stationary 25 
Access Points (Stationary Aaoess Points) using v;ire- 
less Infrared or radio communication linKs. Each Sta- 
tionary Access Point covers a limited area, so a typical 
network may have several Stntkwiory Access Points. 
[0004] One protocol that may bu used is the lEEH 30 
602. 11 Standard which is a standarrt Uiat defines phys- 
ical and data Unk layers for wireless locaf networks. The 
standard defines, among other things, the wireless LAN 
medium access control (MAC) and physical (PIHY) layer 
BpecUications. 

[OOO 5] For a message to be cransmitted, a mobile unit 
first becomes assodsted with an Stationary Access 
Point. Association refers to the process of synchronizing 
a mobile unit with an Stationary Actress Point for com- 
munication, and is initiated by the mobite unit The mo- 
bile unit firs^ listens to Oie broadcasts over the eirv/aves 
and delemnines which Stationary Access Points are 
within range of the mobile unit, and ti>en requests asso- 
cwtton wilh a parti ciiJar Stationary Access Point accord- 
ing to certain criteria. Al any point in time, a mobile untt 
Is typicaKy assocfated with only one $i8tk)nary Access 
PoinL A single Stationary Access Point can be associ- 
ated with muitiple mobile units. 
[OOOej WJth the ever-growing giooai morKer, itfs com- 
mon for users to travel froji^ countiy lo country. A prob- 
lem therefore occurs, In that one ctiunliy n^ay allocate 
8 different portion of the frequency spectrum to wireless 
communications than anotf^er com^try. AddilionaJty, dif- 
ferent countries may have different fef)uJarions regard- 
ing power output of wireless comniurViCfJl/ons. These al- 55 
lot'Kjiions anO reguliations ni;ay proviviu a mobile unit 
which fs designed for use in one cmujlry from working 
;or betii(j allowed to w<)rk) in anolh*!'" fifHintry. 



[O0O7] What Is needed, then, is a system and method 
for allowing a mobile unit lo meet regulatory require- 
ments and adapt to and communicate with Stationary 
Access Points having different cominunfcaUon charac- 
teristics. 

BRIEF DESCRIPTION OF THE INVENTION 

[0008] The present invention relates to an apparatus 
and method for dutomat'caity adapting a mobile unit to 
communication requirements of a particular country or 
geographic region. To achieve this capabillly, t he invent 

Jion comprises e method for oi>eratina a wtrgfRSR data 
communications network Including a mobile unit and 
o ne or more access points, wherein the method Includes 
the steps of: receivinq In the m oblie unit annouiicameni 
messages tyoadcast by one <;>r more of the .access 
points, each of said messaoas having a unique freque 5; 

. cv characterialic associated with the geoflraphtc loca- 
tion of the ^rr^A^ti point from which it was sertt: deterr 
mininSr it) said mobile unit an atlo wabia frequency sat 
in the paopraphic refilon associated v/ith the access 
point from which each of said messages was sent; and. 
adlu&ting the freauencv set of the motj jlp im?i tr> <?pnrt 

• messages on said allowaWe frequency. seL Th e inven- 
liQO.mmlben adlust other ooeratin^pharacterislica In a 
stmUar fash ion. 

BRIEF DESCRIPTION OF THE DRAWING FIGURES 

[0009] FIG. 1 ts a blocl< diagram showing i\ wireless 
network architecture. 

[0010] FiG. 2 is a ftow diagram illustrating a method 
for operating a wireless data communications networt^ 
according to a presently preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[00113 Those of ordinary skill In the arl v^ill realize that 
the following description of the present invention is illus- 
trative only and not in any way limiting, Other embodi- 
ments of the Invention will readily suggest ttoemselves 
to such skirted persons. 

[0012] FIG. 1 Is a block diagram showing a wireless 
network archllectvire. Host 10 is connected to Statjonary 
Access Point 12 and Stationary Access Point 14. Sta- 
tionary Access Point 12 handles wireless communica* 
lions within area i6, ano Srauonary Access Point i4 
handles communications within area 18. As shown in 
FIG. 1 , therefore, Slaiior^ary Access Point 12 Is in com- 
munication range of mobile unit 20 and mobile unit 22. 
and Stationary Access Point 14 i$ In commiuilcalion 
range of mobile unit 20 and mobile unit 24. fvlobile uriii 
20 is in communication rrmno of either Stalionary Ac- 
cess Point 12 or SUiiionnn/ A<:cess Point 14, although 
mobile unit 20 preferabiy oaly (X)mniunicates with one 
of theni at a time. 
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10013] In onejcenario. mobile ualt 20 associates s^rfth 
an StaUonaty Access Point, for example Stationary Ac- 
cess Point 12, and thereafter communicalea wltl^ Sta- 
tionary Access Point 12 to transmit messages to the 
host or to other mobfte units. If rTK)btle unit 20 Is assoc'^ 
ated with Stationary Access Point 12, mobile unit 20 
coiitd tranatnit a message to mobMo untt 22 via Station- 
ary Access Point 12^ or to mobfle unit 24 via Stationary 
Access Point 12^ host 10. and Stationary Access P^nt 
14. 

[0014] In a preferred embodfment of the Invention, a 
Qroiiping of hosts and/or iriobile units make up a wire- 
less local area networl^ (l-AN). 
10015] Systems similar to the one depicted In FIG, 1 
are foiind thraughout the world. Each system » however, 
typically has dllTerent operating parameters in each 
country. According to a preferred embodiment of the 
present invention, a mobile unli is designed which may 
operate at a variety of different frequencies* The range 
of frequencies should be large enough to encompass 
some of the frequencies available for wireless commu- 
nications In each country or geographic region in which 
the mobile unit may operate. Additionally, themoblJe unit 
is designed to operate st a variety of different power set- 
tings, again with the range of power settl-^gs large 
enough to encompass ai least some allowable power 
settings in each country in which the mobile unit may 
operate. These features allow the mobile unit to operale 
in a variety of different ccjunlrtes or geographic regions. 
[0016] Furthermore, the tnobil© unit Is designQd to au- 
lomatlcaliy configure itsolf foruse in indivfdual countrios 
or geographic regions. This may be accomplished by 
running a program or method contained In either soft- 
v/are or hardware withir» the mobile unit. FIG. 2 is a fjow 
diagram illustrating the method according to a preferred 
embodiment of the present invention. At step 60, the 
mobile unit scans the frequency spectrum, listening for 
announcement messages broadcast by access points. 
This may encompass tuning to each available frequency 
an announc;enient mossage from a nearby access poinl 
Is received. The announcement message will have a fre- 
quency cliafacteriallc thai is unique to a particular geo- 
graphy re^on or cou/itry, 

10017] Al step f>2, ihe frequency characteristics of the 
received announcameni message are compared with a 
table or equivalent data structure contained in memory. 
The tsU>lc may conlain a listing of the breakdown of the 
frequency spectrum for all the different available coun- 
tries or geographic regions, li also may list regulations 
on power output or other regulations important to the 
functioning of tho inobite unit At step 54, a matching 
country or geographic region is found. At this point, the 
mobile unit has determined what country or geographic 
reglot! in wnicli jl is oporjilincj. At «lep f>6. Itie mobile unit 
ndjusts its ooeraling frerjuency ran<je jo correspond to 
tf)e country or yeonranhU: recjion in wi^k;h it I's operating. 
It may riiso alter other op-^rallng r.harnt.iianslics. such as 
power output ar^d mofJulatinn type, in fia:ordnnce with 



the regulations listed in the table or other data structure 
corresponding to the country in which the unit is located. 
[0018] After the geographic region frequency and 
powerseltings (and any other operating characteristics) 
5 have bean adapted for use In the country or geographic 
region In which the unit is located, the mobile unit oper- 
ates stmitdrly to a conventional mobile unit. 
[0019] Soma regulations require that the regulations 
themselves be disptayed to the user. Normally, these 
regulations would be placed on Ihe outer surface of a 
unit capable of transmitting In the country. However, 
since the unit of the present invention may be capable 
of transmission in many diffenant countries, this may not 
be feasible. Therefore, the unft may be configured such 
Uiat, after the unit has determined the country in which 
It is located, the proper regulatory information is dis- 
played to the user. 

[0020] Referring back to FlQ. 1, Stationary Access 
Point 12, Stationary Access Point 14, and host 10 may 

so be implemented in ha rdware or softv/are or a combl na- 
tion of hardvi/are and software. IVIobHe unit 22. nwbite 
unit 20 and mobile unit 24 may be implemented as pro- 
grBmmal)le processor-based units executing software 
modules. An embodiment of the process performed by 

25 the softv/are modules >s described below, in one embod- 
iment, mobile units 20, 22 and 24 are iiand-held data- 
gathering units. 

[0021] The contents of U.S. Patent No. 5.029.183 tf) 
Tyines. and U.S. Pntent No. 5.663.603 loTyines et al.. 
30 both assigned to Symbol Technologies. Inc.. are hereby 
incorporated by reference herein. These patents al>ow 
systems in which methods and apparatus consistent 
with the prifK^iples of the present invention may be prac- 
ticed. Each patent describes a system In which hand- 
ad heid data-gathering mobile units communicate via wire- 
less link with Stationary Access Po^te, similar to the 
system shown in FIG. 1. 

[O022] In another embodiment of the present inven- 
tion, the mobile unit mey be conligured so that the user 

'to must verify the country in v-'hich they are located. For 
example, if the mobiSe unit detennlnes through looking 
at the table thai It is cunrentiy located in Switzerlc<nd. a 
message may appear on a display screen on the nioblle 
unit saying "You are in Switzerland. Is thfe conrect? (Y/ 

^5 t^)". The user rn;^y then be required to confirm that they 
are indeed in Switzerland before the mobile unit recon- 
figures ite settings to comply with Swiss standards. This 
reduces the chance of the unit mistakenly configunng 
Jtse)f tospeclfjccharactertsUcs which may violaie cenalti 

50 regulations. 

[0023] ,U\ another em badiment of the present inven- 
Uon. a Global Positionlna System (Gf^S) locator may ba 
nto the mo bile unil.'^llowing the unit to verify its 
location instftturof or in_Hdditton to rsQuiring confinna- 

55 ftcn from the user. Jhjs feature also reduces the chance 
nf tho unit m's t.Hkenly configuring itself to s peclHc char- 
acteristics which n^ay violate cer; tatn foguiat lons. 
[0024] In nnoiher emhociiinent of the present invf^n- 
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lion, the multipfe geographic region feature (the feature 
embodied by Ihe above methods) may be enabled or 
disabled by a user. When the feature Is dlsabtad, the 
mobile unit merely attempte to establish comnrKinicalfon 
using a communicfation setting for a particular geo- 5 
graphic region. This setthQ may be. for example, a de- 
fault setUng or the setting In use at the time the mobile 
unit was last turned off. 

[Q025] While embodiments and applications of this in- 
vention have been shown and described, it would be ap- 
parent to those sklHed In the art that many more modi- 
fications than mentioned above are possible vWthoul de- 
parting from Ihe inventive concepts herein. The inven- 
tion, therefore, is not to be restricted except in the spirit 
of the appended claims. i$ 
[0026] The Invention may be summarized as follows; 



Claims 

20 

1. A method for operating a wireless dat_a_ communis 
cations network (ncludino a mobile unit and one or 
more access oofnts. wh erein the meth od I rrclucl es 

thg ?16P? .of: 

xs 

receiving (n the niobile unit announcement 
messages broadca st by one or more of the ac - 
cess points, each of said messages haying a 
, uniQue frequen cy characlefislfc lissogj^t^d 

/ With ihe geonraphi c locationof the acce ss ooint 30 

from which it was sent: 

-jdSiStCCrtPJOfl* In. sat(| mobile unit, an atlov^able 
frequen cy set in_the geographic fegk)i> n ssoci- 

_ gited with tl^e ^cgfisa point "from w^t ch eac^ of 
. said .messages was sent; arid 35 

r adiustinQl he' Lreftilejipy .§SLLPf..thfi-lOQbilfl-iiail 

- to send messages on $9(d.a.l]QWel)li^.Er^tJi»afi)£^ 

2. The melliod of claim 1, wharetn said deteirnlning *fo 
step Includes the steps of: 

comparing said unique frequency characteris- 
llcs of said messaQes to a table stored In mem- 
ory, said table coritfiinir>g a Usting of varioas al- 4$ 
lowable frerjuency sets for corresponding to dif- 
ferent geographic regjons; 
matching said unique frequency characteristics 
to a single geograpmc region in tne uioi^^ eno 
referring in said allowable frequency s«>t corre- so 
spending to sard single geographic region, 

and/of wherein preferably said tnbtK Urrllior 
inrikidfis ?^ listi/ig of var]ous a!lowaliT« pow- 
er output levels corruspnncling lo different 
gaocjraf)hic recjions. 

?ind;or fiiriher pi-wferahly incUsdiug the 
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steps of: 

referring to said allowable power output levels 
corresponding to said single geographic re- 
gion: and 

adiusting the power output level of the nrvoblle 
unit to operate within said allowable power out- 
put levels, 

and/orwherain preferebly said table further 
includes a listing of various regulations cor- 
responding to different geographic re- 
gions, 

and/or preferably displaying said regule- 
tions corresponding to the geographic re- 
gion in whidi the unit Is located to a users. 

and/or preferably referring to said regula- 
tions corresponding to said single geo- 
grephic region; and 

adjusting the operating characteristics of the 
mobile unit to comply with safd regulations. 

and/or wherein preferably tfie mobile units 
are hand-held data gathering uiilts> 

and/or prefer;ibfy sending a message to a 
user to verify tliat said geogmphlc region 
that the mobile ur^it detemiines is asscci- 
ated vyith said access point is con-ect: and 

transmlitino only if said user verifies that said 
geographic region that the mobile unit deter- 
mines is assoclatt^d wKh said access point is 
correc t, 

and/or prefer abty utiit2inH a Global PosiUonir»g 
System locator to verify Ihe oeographic region 
in which the mobile unit ls_(pC6^ ted; and 
IransmlUinq only if said Global PosUionInq Sys- 

, tern locator verifies tliat said geographic repion 

^hat the mobile unit determines is associated 

■With said access point Is corract. 
and/or wherein preie rablv n user may disable 

JhB fqatuf^ wh i^.h executes the method. 

3. Amethod for operating a mobile unit, the mobile unit 
^vesigneci for use in a wtreiees rteiwont ar>a (ucsieo 
in a geographic region, tl^e n^ethod comprising the 
steps of: 

scanning the frequency spoclrum until an an- 
nounce:mer)t message ft'om an ;icceKs p<:intis 
delecie<i: 

H>.ciu\\n\r\g the frequency characteristics of saifJ 

announcement rnosHagO: 

c^>inparin(i ^iid frm]ti<anc:y r.riar:ictensticr» wltti 
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a table In memory: 

determining the geographic region by matching 
sai d frequency characlerlsOcs with a geograph- 
ic region tisted in said table, said table also list- 
ing a frequency range for each geographic re- 5 
gion; and 

adjusting the operating frequency range of the 
mobile imlt to correspond with sakl frequency 
range correspondir>g to (he geographic region. 

10 

4. The method of claim 3 wherein said table further 
includes a listing of various allowable povi^er output 
levels corresponding io each geographic region, 

and/or further preferably including the step of 19 
adjusting the power output level of the mobile 
unit lo con-espond with said allowable power 
output levels con^espondtng to the geographic 
region, 

20 

and/or wherein preferably said table further fn* 
cJiKles a list of various regulations correspond- 
ing to ench geographic roglon, 

and/or further preferably including the step of: ^5 

displnyirvQ said regulations correspond- 
ing to the geographic region in which the unit is 
located to a user. 

and/or furlher preferably mcluding the step o1 30 
adjusting the operiiting characteristics of the 
mohite unii to corrr^spond with said regulations 
corresponding to the geographic region. 

andfor wherein preferably the mobile unit Is a 
hand-held daUa gathering unit. 



and/or wherein preferably a user may disable 
the feature which executes the method. 

5. A mobile unit for use \n a wireless data communf- 
cations network including one or nwre access 
points, wherein the frequency set of the mobile unit 
may be modified and the mobile unit Includes: 

a receiver v^ich receives In the mcbile unH an- 
nouncement messages broadcast by one or 
more of the access points^ each of said mes- 
sages having a unique frequency characten'stfo 
associated with the geographic location of the 
access point from which (t was sent; 
a processing unit, which determines an allow- 
able frequency set in the geographic region as- 
sociated with the access point from which each 
of said messages was eent; and 
3 frequency set adjuster, which adjusts the fre* 
quancysettosend messages on said aHov/abie 
frequency set. 

6. The mobile unit of claim 5 wherein satd processing 
unit includes: 

a comparator, whid*} compares said unique fre- 
quency ctiaraclefistics of said messages lo cit- 
able stored In memory, said table conl2?ning a 
listing of various allowable frequency sets for 
corresponding to different geographic regions: 
Q matcher, which matches said unique frequen- 
cy characteristics to a single geographic region 
in the table ; and 

3 first reader, which refers to said allov/able fre- 
quency sot corresponding to said single geo- 
graphic region. 



and/or further preferably including Ihe steps of: 7. 

sending a message to a user Lo verify that 
ttie geographic region detemiined by the 
mobile unit is correci; imd 

trarvsmilfing only if sard user verifies that 
the geogyaphjr; region determined by the ^r* 
mcbilft unit is correct 

and/or further pmferti&iy including the steps of: 

utilizing a C3tf>hal Positioning System loca- -^^ 
tor lo verify llie geographic region tn which 
ttie mobile untl is located; 

transmit lifKj ooiy if Giot>al Posiliorung 
Sfjn^or locrUor verififMi ihal the geogr.'jpJiic '^^ 
rfigioii clelerrrunrad l>y llie mot) fie uriil is 
tiqufvalent to tnts geographtc reginn in 
}f/h\cU Ihtt twtiMn unJ is lo^jated. 



The mobile unit of claim 6 wherein said (able further 
includes a listing of various allovk^ble power output 
levels corresponding to different geographic re- 
gions. 

The mob'jle unit ol any of Ihe prscoding claims 
wherein the pov/er output level of the mobile unit 
may be adjusted and ihe mobile unit includes: 

a second reader, which refers to said allowable 
power output levels corresponding to said sin- 
gle geograpnic region; and 
a power output level adjuster, which adjusts the 
power output level of the mobile unit to operate 
within said allowable power output lav&lbi. 

and/or wherein preferably said table furthw 
includes a listing of various regulations coi- 
rosporiifing to different geographic re- 
gions. 
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andfor further preferably includiTig : 

a display, v/hich displays said regulations cor^ 
respondlr^g (o me geographic region In which 
the unit Is located to a user. s 

and/or wherein preferably, the operating 
characterlsUcs of tVie mobile unit may be adjust- 
ed and the mobRe unit Inoludes: 
a third reader whrch refers to said regulations 
corresponding to said single geographic re- io 
glon: end 

an operating characleri sties adjuster, which ad- 
justs the operating characterislJcs of the mobile 
unit \o compjy with said regulations, 

15 

and/or wherein preferably the mobile unit 
is a hand-held data gathering unit. 

and/or further preferably tndudlng: 

a disptay: 

a display Iransmitter, v/hich sends a message 
to the display so that a user may verify that said 
geographic region thai ihe mobile unit deter- 
mines )s asscciatfid wlt1i the access point is co\ - 
rect; and 

el wireless iratismilter, which transmits only il 
said user verifies that said geogrnphic region 
that ihe mobile unit deterrnlnes Is associotecJ 
with said access point is . correal. 'c 

and/or wherein preferably thefollov^ing is 
pravlded: 

a Globa} Positioning System locator, which ver* 
Ifies the geographic region in which the mobile 
unit is located; and ■f'> 
a wireless transmUter, which transmits only U 
said Global Positioning System locator varlfies 
lhat said geographic region that the mobile ur)il 
determines is associated with said accass poiiu 
is correct, 

and/or wherein preferably a user may dls- 
4'^blethe multiple geographic region feature. 

9. A mobile unit for use In a wirelesf^ network, (he tno- 
bile unit located in a geographic region and includ- 
ing: 

a fi-equency scanner which scans the fnequcit- 
cy apactrum uniU an announcemarti message 
from an access point Is oetected; 
a frequerjcy characteristics d^ector. which ex- 
amines the frequency charaderislics of sjiid 
Dnnouiicemeni message: 
PA comf)aratnr, wl^lch compares said frcc^ufirKiy 
chJ^f^HiUirislIc:? with a table in memofy; 
ci fietei rriinef. v/hichrletnrmineti the yerKircipnu: 
region by tnaUyiing snid frerjiier»cy chFjfHUririv,- 
tics with Li geographic region Itsted in :;a»d \mhi 



said table also listing a frequency range for 
each geographic region; and 
a frequency adjuster, which adlusts the operat- 
ing frequency range of the mobile unit to corre- 
spond with said frequency range correspond- 
ing to the geographic region. 

1 The mobile unit of clelm 9 wherein said tabte further 
Includes a listing of various allowabte power output 
levels corresponding to each geographic region, 

and/or further preferably Inclucfing a power out- 
put adjuster, which adjusts the pov/er output 
level of the mobile unit to correspond with said 
allowable power output tevels corresponding to 
the geographic region. 

and/or wherein preferabty. sard tabte further In- 
cludes a list of various regulations correspond- 
ing to each geographic region. 

end/or further preferably including : 

a display, which displays said regulations 
corresponding to the geographic region In 
which Ihe unit Is located lo a usee, 

and/orfurther preferably including an operating 
characteristics adjuster, whiuh ydjusls the op- 
erating characterlstice of the iTiabilo unit tn cor- 
respond \fAXh said regulations CO (respond ing m 
tlie geographic region. 

and/or wherein preferably \\^e mobile unit is a 
hand-held data getherlr^ unit, 

and/or further preferably Innluding: 

a display; 

3 display transmitter, which sends a mas- 
sage to said display $u that a user nuiy ver- 
ify that the geographic region determined 
by the mobKe unit is correct; nnd 
a wireless transmitter, which iran^rnils only 
If S8$d user verifies that che geograptilc re- 
gion determined by the mobile unii is cor- 
rect, 

and/or further preferably including: 

a Global Positioning Systen^ lo«iior, whidi 
verifies the geographic region in which ihc 
mobile tmit is located: and 
a wireless tj-ansmitter, wliicfj tran.smils oniy 
if said Global Positioning Sensv^r locator 
verifies ihat the geogmphi<- region deter- 
mined by the molille unit etiiiiv'jHwni tci 
the geogrsiphic reijiori in which inobiie 
unit is loc^tfKl. 
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and/or wherein praFerably a user may disable 
the multlpte geographic region feature. 
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